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SEQUENCE OF OPERATION (9-EF-2)
ans ——{T}— /O SUMMARY TABLE
BAS A PROJECT: HARDWARE SOFTWARE
BAS GENERAL: THE REFRIGERANT MONITOR SHALL BE A MULTIPOINT UNIT WITH 4 SENSING PORTS. THE GRAND JUNCTION VAMC OUTPUT INPUT ALARMS
REFRIGERANT MONITOR RM-1 SHALL COMMUNICATE WITH THE BUILDING AUTOMATION SYSTEM (BAS) REPLACEMENT OF ABSORPTION CHILLER DIGITAL ANALOG DIGITAL ANALOG DIGITAL [ ANALOG APPLICATION PROGRAMS LOGS
VIA RS-232 COMMUNICATIONS INTERFACE. THE REFRIGERANT MONITOR COMMON WARNING, AND
ALARM CONTACTS SHALL BE HARD WIRED TO THE BAS. THE REFRIGERANT MONITOR SHALL HAVE
EF-2 COMMON CAUTION, COMMON WARNING AND COMMON ALARM CONTACTS FOR THE CHILLER ROOM . i .
AUDIBLE AND VISUAL ALARM CONTROL. THE FOLLOWING IS THE SEQUENCE OF OPERATION FOR THE 2 o T
f ><\ SYSTEM. ? g = |3 § z % Lg
<|T ] Z 7 o o W
GENERAL: AN ELECTRONIC ANALOG REFRIGERANT SENSOR SHALL SEND A SIGNAL TO THE BAS A E =k W o - < |w| |z 5(2
344448884444 WHICH IS L < |5 2115 e 2 | © w2 |8
BAS WHICH IS LINEAR WITH RESPECT TO THE REFRIGERANT CONCENTRATION SENSED. IN THE EVENT al 1518 2(zle 2 . AEEP 3| |2|S|E|=| (=] [8]S ol
THE REFRIGERANT CONCENTRATION RISES ABOVE 250PPM, THE EMCS SHALL SIGNAL A WARNING S 2l2lz| [z518] |le]]e £S Els] 1818 Sia|z|2|8[8] (e] (2= Q|4 |E
CONDITION. IN THE EVENT THE REFRIGERANT CONCENTRATION RISES ABOVE 1,000 PPM, THE EMCS 3|3 x| =18 § fé £l |9]5(Q g NEE . 2|8 A M il E '%J % g z|2 § g E % o |uld|2
SHALL SIGNAL AN ALARM CONDITION. 25122 lul |2|8[3|E] |B12|=|2]8|5|8] |=| |3 £l [9]|E ol<l |zl [Z|18|E|3(E|3]|2|2|2(212|2] |5]|%15
Tla|e|c & (<% le'—"’SOE = olw = o2 - w (o EI—§>.QO'_g2uJE'U_J|QEDEO<=('9§
Hlﬁnoglc?lssm L%\/lengDgRgo WARNING CONDITION: IN THE EVENT OF A WARNING CONDITION (ABOVE 250PPM), THE ,E 2 § g_‘g' % o| |2 ?g 5|2 (5) E é E % al2 % % z (5,5) § E 'g_g cé = = = g‘ 3 . % 5|2 3 < % 'CZ_) o« § é 3 § £ 2 @ = 2 =5 ;
REFRIGERANT MONITOR SHALL ENERGIZE THE AMBER WARNING STROBE LIGHTS INSIDE AND zIZIEIEIS12] |2l2]518] |2|¥|5|%|2 E Slalz|2|e|a HEHEEERE =212 (2|z|2(2|3|E|E|S(2|2|2]|2 zlz|s|z E mMEEE s
DPT OUTSIDE THE REFRIGERATION MACHINERY ROOM. SYSTEM/POINT DESCRIPTION 315131515]5] |5]8]el=] |E|51F[3]2]515]2|E|2I5]5[2]8]3]8]5] |8I3|2I815|a]E|5]8]2|2|2|%|5/8]5[2|2]2|2|5|E|E|8|BIE]  remarxs
P = BAS ALARM CONDITION: IN THE EVENT OF AN ALARM CONDITION (ABOVE 1,000PPM), THE REFRIGERANT EXHAUST FAN EF-2
MD—1 MD=3 MONITOR SHALL ENERGIZE THE RED ALARM STROBES AND ALARM SIRENS INSIDE AND OUTSIDE THE EXHAUST FAN DAMPER CONTROL 1[Y|X XXX X X] [C|C|NJALT. BID NO. 3
SPACE STATIC REFRIGERATION MACHINERY ROOM. EXHAUST FAN STATUS 11Y X X[X[X X X[X[X]|X]|X]|X N|ALT. BID NO. 3
BAS»EQ——EQ—T BAS»EQ——EQ—T
N N PRESSURE EXHAUST FAN SPEED CONTROL 1]y X X X X[ CIN]NJALT. BID NO. 3
N N N THE BOIL ER PLANT WHEN THE ALARMIS AGKNOWLEDGED. | oo TTON SWITER VFD FAULT ALARM 1y X X X A ESES R NIALT. BID NO. 3
= = TEMIEEQSEURE BAS ' OUTSIDE AIR DAMPER (MD—1 & 2) CONTROL1]Y X X X X X X[C|N|NJALT. BID NO. 3
AN AN VARIABLE FREQUENCY DRIVE: THE VARIABLE FREQUENCY DRIVE SHALL BE INTEGRATED TO OUTSIDE AR DAMPER (MD—3 & 4) CONTROL1|Y X X] |X] |X X X|C|N[NJALT. BID NO. 3
-~ ~ COMMUNICATE WITH THE BUILDING AUTOMATION SYSTEM THROUGH A BACNET INTERFACE. SPACE TEMPERATURE 1Y X X [X X X[X]X X[X N|ALT. BID NO. 1
: : SPACE STATIC PRESSURE 11Y X X | X X X X X|X|[X]X X N|ALT. BID NO. 1
> = EXHAUST FAN START/STOP CONTROL: THE EXHAUST FAN SHALL HAVE A HAND-OFF-AUTO SWITCH. REFRIGERANT WARNING 11y X X X XX IXT X NIALT. BID NO. 1
= = WHEN IN THE “HAND” POSITION, THE MOTORIZED CONTROL DAMPER SHALL OPEN. WHEN IN THE
MD—2 MD—4 “OFF” POSITION, THE MOTORIZED CONTROL DAMPER SHALL CLOSE. WHEN IN THE “AUTO” POSITION REFRIGERANT ALARM 1Y X X X X|[X[X] X N[ALT. BID NO. 1
THE MOTORIZED CONTROL DAMPER SHALL BE CONTROLLED BY THE BAS. THE EXHAUST FAN SHALL FAN COIL UNITS (FCU-1)
@ ~ @ ~ BE INTERLOCKED THRU THE DAMPER END SWITCH TO OPERATE WHEN THE DAMPER IS OPEN. SPACE _TEMPERATURE 1Y X XX X XXX X N|ALT. BID NO. 2
= = PROGRAM THE BAS TO OPEN THE DAMPER AT ALL TIMES. FAN START/STOP 1{Y][X X | X X X|X| [O|C|NJ|ALT. BID NO. 2
:: :: FAN STATUS 11Y X X X XX X N [ALT. BID NO. 2
N N TRANSDUCER SHALL, THROUGH THE DDC CONTROLLER, ISSUE A STOP COMMAND AND SIGNAL THE CHILLED WATER CONTROL VALVE 1y X X X X]CININJALT. BID NO. 2
- - ' ' SUPPLY AIR TEMPERATURE 11Y X X | X X X|X[X X N|ALT. BID NO. 2
~ ~ BAS OF A FAN FAILURE.
> > CODES FOR FAILURE MODE:
- - EXHAUST FAN SPEED CONTROL: THE MINIMUM EXHAUST FAN SPEED SHALL BE SET DURING H — HIGH VALUE O — ON OR OPEN C — LAST COMMAND
=) =) BALANCING TO PROVIDE A MINIMUM OF 1,610CFM OF EXHAUST FROM THE CHILLER ROOM. L — LOW VALUE F — OFF OR CLOSED N — LOCAL LOOP
ELECTRONIC ANALOG TEMPERATURE SENSORS LOCATED OUTSIDE AND IN THE SPACE SHALL
THROUGH THE DDC CONTROLLER, CONTROL THE EXHAUST FAN SPEED. IN THE EVENT THAT THE
OUTSIDE AIR TEMPERATURE IS ABOVE THE SPACE TEMPERATURE, THE EXHAUST FAN SPEED SHALL
REMAIN AT ITS MINIMUM. IN THE EVENT THAT THE OUTSIDE AIR TEMPERATURE IS BELOW THE SPACE
TEMPERATURE, THE BAS SHALL MODULATE THE EXHAUST FAN SPEED TO MAINTAIN THE SPACE
SETPOINT TEMPERATURE. IN THE EVENT THE BAS RECEIVES A REFRIGERANT ALARM CONDITION CONTROL DEVICE SCHEDULE
FROM THE REFRIGERANT MONITORING PANEL, THE BAS SHALL RAMP THE EXHAUST FAN SPEED TO
EXHAUST FAN (9-EF-2) CONTROL
OUTSIDE AIR DAMPER (MD-1 & 2) CONTROL: A SPACE MOUNTED ANALOG STATIC PRESSURE '\RAQRK MANU:AASCATURER MODEL MULTICHANNEL GAS [:AESI\?IF;I(F;EI?\ING SYSTEN WITH
SENSOR/TRANSMITTER SHALL, THROUGH THE DDC CONTROLLER, CONTROL THE OUTSIDE AIR —1 120v -—
DAMPERS. IF THE SPACE STATIC PRESSURE RISES ABOVE -0.05 INCHES WATER COLUMN, THE DDC 4 CHANNELS, RS232 INTERFACE BOARD DS1 FUSE
CONTROLLER SHALL MODULATE THE OUTSIDE AIR DAMPER CLOSED. IF THE SPACE STATIC Vi FEDERAL SIGNAL| 141ST [120VAC ELECTROFLASH
PRESSURE FALLS BELOW -0.05 INCHES WATER COLUMN, THE DDC CONTROLLER SHALL MODULATE STROBE WARNING LIGHT (AMBER LENS) @—0/' {1
THE OUTSIDE AIR DAMPER OPEN. V2 |FEDERAL SIGNAL| 141ST [120VAC ELECTROFLASH .
. STROBE WARNING LIGHT (RED LENS) CHILLER ROOM
OUTSIDE AIR DAMPER (MD-3 & 4) CONTROL: OUTSIDE AIR DAMPERS (MD-3 & 4) SHALL BE CLOSED w EOERAL SIGNAL[SST=MV [120VAC ELECTRONIC SIREN. 2 COMMON WARNING W, CHILLER RM EAST
EAST WEST NORTH UNLESS MANUALLY OVERRIDEN AT THE BAS. f\ DOOR WARNING
ENTRANCE ENTRANCE ENTRANCE 108 dB SOUND LEVEL, NEMA 3R ENCLOSURE 3 “ 1 \‘?/ INSIDE CHILLER ROOM 1
PO FPO EFO R, T e TSOVA RELAY, 2PDT ‘ SET AT 250 peH ah
e Rt 5 W, CHILLER RM EAST
6 )\ fA\ DOOR WARNING I\
M—A. OUTSIDE CHILLER ROOM
7
8 \Vl/ CHILLER RM WEST
9 ! 0N DOOR_WARNING |
10 A=A INSIDE CHILLER ROOM
9-SCU-1 11
12 \Vl/ CHILLER RM WEST
| f;\ DOOR WARNING 4
REFRIGERANT MONITOR (RM-1) 13 7=X DUTSIDE CHILLER RODM
N I I 14
COMMON CAUTION COMMON WARNING COMMON ALARM 15 LY CHILLER RM NORTH
. fA\ DOOR WARNING d
R—134A R—134A R—134A R—134A 16 A=A INSIDE CHILLER ROOM
9—CCU—1 (9—SCU-) (9—Cccu-1) (FUTURE 9-CCU-2)|  (NOT USED) 17
- CHANNEL 1 CHANNEL 2 CHANNEL 3 CHANNEL 4 18 Vi CHILLER RM NORTH
N~
7\ DOOR WARNING
19 L A ®
CHILLER CHILLER CHILLER CHILLER 0 A~A  OUTSIDE CHILLER ROOM
ROOM ROOM ROOM ROOM
el A
ee ¢ \R1) ¢ BAS
23
CHILLER OFF ONLY CONTROL CHILLER ROOM CHILLER RM EAST
L 24 COMMON ALARM \}/%/ DOOR ALARM
es e { | ? R *
RS—-232 TO BAS ! \/
RM—1 M—A_ INSIDE CHILLER ROOM
colL REFRIGERANT MONITOR (RM-1) SET AT 1000 PPM
+ CHILLER RM EAST
> RA — _\éf DOOR_ALARM
A OUTSIDE CHILLER ROOM
CHILLER RM WEST
1| ! \}/R%/ DOOR ALARM {
BAS A=A, INSIDE CHILLER ROOM
v CHILLER RM WEST
S 2 ( DOOR ALARM
EAST ENTRANCE M—A_ OUTSIDE CHILLER ROOM
] &
FAN _VFD CHILLER RM NORTH
9 ! \}'R%/ DOOR ALARM {
= ‘;|<'| WEST ENTRANCE 5 o A=A INSIDE CHILLER ROOM
o n e o
a SPACE TEMPERATURE —|T = BAS \ya,  CHILLER RM NORTH
— DOOR ALARM
2 NORTH_ENTRANCE \R [~ TUTSTDE CHILLER ROoOM
3| DAMPER END — A A
4] SWITCH
START/STOP|5}—e—] |—e FAN CO”_ UNIT (9'FCU'1) S{JLS%NCBEJTTDN
6 R3-1 —L 7\
SAFETY INTERLOCK(7] —||—o— | CONTROL SCHEMATIC * o | R2}—1¢
VFD FAULT ALARMEI>—F A BAS L
4]
STATUS= SEQUENCE OF OPERATION (FAN COIL UNIT H1 CHILLER RM EAST
7 N
RELAY ouTPUTHS (9-FCU-1)) 'RE:}E H TNSTDE CHILLER ROOM 1
9 JA
7 H1 CHILLER RM EAST
BAS——{SG CJ5{VFD SPEED INPUT 1. GENERAL: ALL SETPOINTS SHALL BE FULLY ADJUSTABLE AND SHALL BE ACCESSIBLE FROM THE BAS H DOOR_ALARM
BAS 7 VFD CURRENT OPERATOR INTERFACE. u OUTSIDE CHILLER ROOM
(1] Cg 2. TEMPERATURE CONTROL: A SPACE MOUNTED ELECTRONIC ANALOG TEMPERATURE SENSOR SHALL
SIGNAL THE DDC CONTROLLER OF SPACE TEMPERATURE. THE SPACE TEMPERATURE SENSOR SHALL, H1 CHILLER RM WEST
THROUGH THE DDC CONTROLLER, MODULATE A CHILLED WATER CONTROL VALVE (FAIL IN LAST H DOOR ALARM )|
POSITION) TO MAINTAIN TEMPERATURE SETPOINT OF 74 DEGREES F. IN THE EVENT THE SPACE INSIDE CHILLER ROOM
TEMPERATURE RISES ABOVE COOLING SETPOINT, MODULATE THE CHILLED WATER CONTROL VALVE JA\
FROM CLOSED TO OPEN. CHILLER RM WEST
VFD WIRING DIAGRAM i
3. FAN CONTROL: THE FAN COIL UNIT FAN SHALL, THROUGH THE DDC CONTROLLER OPERATE UPON A H DOOR_ALARM
CALL FOR HEATING OR COOLING. THE FAN COIL UNIT FAN SPEED SHALL BE MANUALLY ADJUSTED AT THE OUTSIDE CHILLER ROOM
FAN COIL UNIT CONTROL PANEL DURING BALANCING OPERATIONS. [\
H1 CHILLER RM NORTH
| DOOR ALARM
A INSIDE CHILLER ROOM 1
H1 CHILLER RM NORTH
H DOOR ALARM
u OUTSIDE CHILLER ROOM
‘ (R3) é BAS

REFRIGERANT MONITORING SYSTEM CONTROL PANEL WIRING DIAGRAM
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